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(54) STEPPING MOTOR 

(57) Abstract : 

PURPOSE: To provide a small light 
stepping motor tor a camera lens with a 
conventional small magnet that can be 
magnetized minutely with multi -polarity . 
CONSTITUTION: A comb- shaped pole tooth 
4a at a frame end or a pole tooth 4a 
made of an outer-yoke rib around the 
frame is provided around an outer tace 
magnetized with multi -polarity in a 
magnet 2. At the same time, a pole tooth 
5b of a petal -shaped inner yoke 5 is 
provided opposite to a magnetic flux 
generating side tace ot the magnet 2. A 
coil 6 is put on the lateral taces ot 
magnet 2 in the axial direction. In these steps, the outer diameter 
of the outer-yoke pole tooth 4a is made equal to that of the motor, 
so the outer diameter ot the motor can be reduced even when a 
conventional small motor is used. Moreover, a sectional area ot the 
coil is sutticient even with a small inner diameter ot the coil, 
and a small light stepping motor with high performance can be 
obtained. 




CLAIMS 



[Claim (s) ] 

[Claim 1]A stepping motor, wherein a pole gear of an outer yoke 
counters a peripheral face of a magnet and a pole gear of an inner 
yoke has countered a radial direction on the magnet side in a claw 
pole shaped stepping motor using a rotor magnet by which multi- 
electrode magnetization was carried out. 

[Claim 2] The stepping motor according to claim 1, wherein a pole 
gear of said outer yoke is constituted by notch of the shape of a 
ctenidium of a cup shape frame end part. 

[Claim 3] The stepping motor according to claim 1, wherein a pole 
gear of said outer yoke is constituted by rib of a cup shape frame 
side . 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the small 
stepping motor used for a video camera, a still camera, etc. 
[0002] 

[Description of the Prior Art] In recent years, a stepping motor is 
used also for noncommercial new uses, such as a drive of the lens 
for cameras, and the miniaturization and the weight saving are 
demanded still further in connection with this. 

[0003] The conventional stepping motor is explained below. Drawing 4 
shows the section of the conventional stepping motor. In drawing 4 , 
the magnet 2 magnetized by the radial direction at even pitch is 
fixed to the shaft 1, and the rotor is constituted. The outer yoke 
4 and the inner yoke 5 are stored in the frame 3 of cup shape 

[ sets / 2 ] on both sides of the coil 6 by the position which 
meets the periphery of the magnet 2, respectively, and the stator 
part constitutes in it. The shaft 1 can rotate now free to the 
frame 3 and the bracket 7 by the bearing 8 by which press fit 
immobilization is carried out. 



[0004] 

[Problem(s) to be Solved by the Invention] However , in the above- 
mentioned conventional structure, since the coil 6 was installed in 
the outside of the outer yoke 4 and the inner yoke 5 which counter 
the periphery of the magnet 2, in order to be the miniaturization 
of a motor, the outside diameter of coil and the magnet outer 
diameter needed to be made small. 

[0005] When an outside diameter of coil was made small, reduction of 
the coil cross- section area was caused, and since sufficient 
magnetomotive force was no longer acquired, degradation had arisen. 

[0006] When a magnet outer diameter was furthermore made small, 
since a magnetization pitch became minute when performing multi- 
electrode magnetization to a magnet periphery, even if sufficient 
magnetization power was not obtained by the magnetic saturation of 
the magnetization yoke but it used the highly efficient magnet by 
it, there was a problem that the fall of torque arose. 

[0007] For example, when it was going to obtain the stepping motor 
of 18 step angles, in order to magnetize ten poles to a magnet, the 
magnet outer diameter of 4 mm was a limit, and the motor outer 
diameter of 8 mm was a limit of the miniaturization with structure 
conventionally which installed the yoke and the coil in the outside. 

[0008] This invention solves the above-mentioned conventional 
problem, and provides small size and a lightweight and highly 
efficient stepping motor. 

[0009] 

[Means for Solving the Problem] To achieve the above objects, a 
stepping motor of this invention has the structure where a pole 
gear of an outer yoke meets a peripheral face of a magnet, and a 
pole gear of an inner yoke meets the magnet side. 

[0010] 

[Function] Since according to the above-mentioned structure it 
becomes possible to arrange a coil on the side of a magnet and an 
inside diameter of coil can be made small, even if a motor outer 
diameter becomes small and an outside diameter of coil becomes 
still smaller, sufficient coil cross-section area is securable. 

[0011] Since the outer diameter of the outer yoke which met the 
peripheral face of the magnet itself becomes the same as that of a 
motor outer diameter, the miniaturization of a motor outer diameter 



can be performed without diverting the magnet of the conventionally- 
same easy outer diameter as elegance of magnetization, and changing 
travel . 
[0012] 

[Example] Hereafter, it explains, referring to drawing 1 and drawing 
2_for one example of this invention. 

[0013] In drawing 1 , on both sides of the coil 6, insertion 
combination of the inner yoke 5 is carried out, only a frame, a 
coil, and the inner yoke and step angle of a lot already shift to 
an inside, and the frame 3 is combined with it back to back. The 
shaft 1 is fixed to the rotor magnet 2, and same number 
magnetization of a n pole and the south pole is carried out in the 
pitch at equal intervals at the periphery, respectively. By the 
bearing 8 attached to the frame 3, the shaft 1 can rotate now free. 

[0014] As shown in drawing 2 , it lacks at the end of the frame 3 at 
the interval same in the shape of a ctenidium as the magnetization 
pitch of the rotor magnet 2, and portion and pole gear A4a is 
provided in it by turns. In the inner yoke 5, it lacks at the same 
interval as the magnetization pitch of the rotor magnet 2, and pole 
gear B5a of a part and the shape of a petal is provided by turns. 
Pole gear A4a of the end of the frame 3 is located pole gear B5a of 
the inner yoke 5, and by turns, and it interferes in it. 

[0015] Here, since pole gear A4a of the end of the frame 3 faces 
each other on both sides of the air gap to a part for the magnetic 
flux generating part of the peripheral face of the magnet 2, 
direction of the magnetic flux generated with the coil 6 performs 
suction repulsion between the peripheral faces of the magnet 2 like 
the pole gear of the outer yoke 4 of a conventional example. 

[0016] Since magnetic flux is generated also in the side of the 
magnet 2 on the other hand like [ peripheral face ] a peripheral 
face to a 0.5-1-mm depth portion and pole gear B5a of the inner 
yoke 5 faces each other on both sides of the air gap to this side, 
Direction of the magnetic flux generated with the coil 6 performs 
suction repulsion between the sides of the magnet 2 like the pole 
gear of the inner yoke 5 of a conventional example. 

[0017] Thus, it can be made to operate as a stepping motor by the 
completely same coil excitation method as a conventional example. 
[0018] Since the yoke outer diameter which separated the air gap to 



the magnet periphery turns into a motor outer diameter as it is, 
even if it uses the magnet of the same outer diameter to structure 
conventionally, according to this example, a miniaturization 
becomes possible more with the same travel. 

[0019] If it is considered as the structure which provided the rib 
in the periphery of the side of the frame 3 like drawing 3 , 
invasion of the foreign matter from the portion of the shape of a 
ctenidium of frame 3 end can be prevented, or shortage of the pole 
gear intensity of a ctenidium-like portion can be compensated. 

[0020] 

[Effect of the Invention] Since it is constituted according to this 
invention so that the pole gear of an outer yoke may counter the 
peripheral face of a magnet and the pole gear of an inner yoke may 
counter the magnet side so that clearly from the above example, 
Since it becomes still more nearly securable [ the miniaturization 
of a motor outer diameter, and a coil cross-section area ] even if 
it uses the magnet of the same outer diameter as the former, small 
size and the lightweight and highly efficient outstanding stepping 
motor can be provided. 



TECHNICAL FIELD 



[Industrial Application] This invention relates to the small 
stepping motor used for a video camera, a still camera, etc. 



PRIOR ART 



[Description of the Prior Art] In recent years, a stepping motor is 
used also for noncommercial new uses, such as a drive of the lens 
for cameras, and the miniaturization and the weight saving are 
demanded still further in connection with this. 

[0003] The conventional stepping motor is explained below. Drawing 4 
shows the section of the conventional stepping motor. In drawing 4 , 
the magnet 2 magnetized by the radial direction at even pitch is 
fixed to the shaft 1, and the rotor is constituted. The outer yoke 
4 and the inner yoke 5 are stored in the frame 3 of cup shape 



[ sets / 2 ] on both sides of the coil 6 by the position which 
meets the periphery of the magnet 2, respectively, and the stator 
part constitutes in it. The shaft 1 can rotate now free to the 
frame 3 and the bracket 7 by the bearing 8 by which press fit 
immobilization is carried out. 



EFFECT OF THE INVENTION 



[Effect of the Invention] Since it is constituted according to this 
invention so that the pole gear of an outer yoke may counter the 
peripheral face of a magnet and the pole gear of an inner yoke may 
counter the magnet side so that clearly from the above example, 
Since it becomes still more nearly securable [ the miniaturization 
of a motor outer diameter, and a coil cross-section area ] even if 
it uses the magnet of the same outer diameter as the former, small 
size and the lightweight and highly efficient outstanding stepping 
motor can be provided. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However , in the above- 
mentioned conventional structure, since the coil 6 was installed in 
the outside of the outer yoke 4 and the inner yoke 5 which counter 
the periphery of the magnet 2, in order to be the miniaturization 
of a motor, the outside diameter of coil and the magnet outer 
diameter needed to be made small. 

[0005] When an outside diameter of coil was made small, reduction of 
the coil cross- section area was caused, and since sufficient 
magnetomotive force was no longer acquired, degradation had arisen. 
[0006] When a magnet outer diameter was furthermore made small, 
since a magnetization pitch became minute when performing multi- 
electrode magnetization to a magnet periphery, even if sufficient 
magnetization power was not obtained by the magnetic saturation of 
the magnetization yoke but it used the highly efficient magnet by 
it, there was a problem that the fall of torque arose. 
[0007] For example, when it was going to obtain the stepping motor 



of 18 step angles, in order to magnetize ten poles to a magnet, the 
magnet outer diameter of 4 mm was a limit, and the motor outer 
diameter of 8 mm was a limit of the miniaturization with structure 
conventionally which installed the yoke and the coil in the outside. 
[0008] This invention solves the above-mentioned conventional 
problem, and provides small size and a lightweight and highly 
efficient stepping motor. 



MEANS 



[Means for Solving the Problem] To achieve the above objects, a 
stepping motor of this invention has the structure where a pole 
gear of an outer yoke meets a peripheral face of a magnet, and a 
pole gear of an inner yoke meets the magnet side. 



OPERATION 



[Function] Since according to the above-mentioned structure it 
becomes possible to arrange a coil on the side of a magnet and an 
inside diameter of coil can be made small, even if a motor outer 
diameter becomes small and an outside diameter of coil becomes 
still smaller, sufficient coil cross-section area is securable. 

[0011] Since the outer diameter of the outer yoke which met the 
peripheral face of the magnet itself becomes the same as that of a 
motor outer diameter, the miniaturization of a motor outer diameter 
can be performed without diverting the magnet of the conventionally 
same easy outer diameter as elegance of magnetization, and changing 
travel . 



EXAMPLE 



[Example] Hereafter, it explains, referring to drawing 1 and drawing 
2_for one example of this invention. 

[0013] In drawing 1 , on both sides of the coil 6, insertion 
combination of the inner yoke 5 is carried out, only a frame, a 



coil, and the inner yoke and step angle of a lot already shift to 
an inside, and the frame 3 is combined with it back to back. The 
shaft 1 is fixed to the rotor magnet 2, and same number 
magnetization of a n pole and the south pole is carried out in the 
pitch at equal intervals at the periphery, respectively. By the 
bearing 8 attached to the frame 3, the shaft 1 can rotate now free. 

[0014] As shown in drawing 2 , it lacks at the end of the frame 3 at 
the interval same in the shape of a ctenidium as the magnetization 
pitch of the rotor magnet 2, and portion and pole gear A4a is 
provided in it by turns. In the inner yoke 5, it lacks at the same 
interval as the magnetization pitch of the rotor magnet 2, and pole 
gear B5a of a part and the shape of a petal is provided by turns. 
Pole gear A4a of the end of the frame 3 is located pole gear B5a of 
the inner yoke 5, and by turns, and it interferes in it. 

[0015] Here, since pole gear A4a of the end of the frame 3 faces 
each other on both sides of the air gap to a part for the magnetic 
flux generating part of the peripheral face of the magnet 2, 
direction of the magnetic flux generated with the coil 6 performs 
suction repulsion between the peripheral faces of the magnet 2 like 
the pole gear of the outer yoke 4 of a conventional example. 

[0016] Since magnetic flux is generated also in the side of the 
magnet 2 on the other hand like [ peripheral face ] a peripheral 
face to a 0.5-1-mm depth portion and pole gear B5a of the inner 
yoke 5 faces each other on both sides of the air gap to this side, 
Direction of the magnetic flux generated with the coil 6 performs 
suction repulsion between the sides of the magnet 2 like the pole 
gear of the inner yoke 5 of a conventional example . 

[0017] Thus, it can be made to operate as a stepping motor by the 
completely same coil excitation method as a conventional example. 

[0018] Since the yoke outer diameter which separated the air gap to 
the magnet periphery turns into a motor outer diameter as it is, 
even if it uses the magnet of the same outer diameter to structure 
conventionally, according to this example, a miniaturization 
becomes possible more with the same travel. 

[0019] If it is considered as the structure which provided the rib 
in the periphery of the side of the frame 3 like drawing 3 , 
invasion of the foreign matter from the portion of the shape of a 
ctenidium of frame 3 end can be prevented, or shortage of the pole 



gear intensity of a ctenidium-like portion can be compensated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The axial sectional view of the stepping motor in one 
example of this invention 

[Drawing 2] The stepping motor sectional view in one example of this 
invention 

[Drawing 3] The stepping motor sectional view in other examples of 
this invention 

[Drawing 4] The axial sectional view of the conventional stepping 
motor 

[Description of Notations] 

1 Shaft 

2 Magnet 

3 Frame 

4 Outer yoke 
4a Pole gear A 

5 Inner yoke 
5a Pole gear B 

6 Coil 

7 Bracket 

8 Bearing 



DRAWINGS 



[Drawing 1] 




[Drawing 2] 




[Drawing 3] 



[Drawing 4] 
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